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Listing of claims 
Amendments to Claims 

This listing of claims Avill replace all prior versions, and listings, of claims in the 
application. 

Claims 1 to 42 are cancelled. 

43. ( currently amended) An apparatus as claimed in claim 69S0> wherein said 
diffracting stmctuie is located wthin a space confined by said microphones of said 
microphone array. 

44. ( canceled) 

45. ( canceled) 

46. ( canceled) 

47. ( canceled) 

48. ( currently amended) An apparatus me&od as claimed in claim 43, wherein the 
impedance boundary condition for said diffracting structure is given by the equation 

wherein w is the outward unit normal and P is the normalized specific admittance. 

49. ( canceled) 

50. ( currently amended) An ^paratus as claimed in claim 6980, wherein_said 
processor creates steerable beam directions for said array or e cr o at odr b y combining 
signals from each of said microphones based on solutions to an acoustic wave equation 
evaluated at each microphone position. 

5 1 . ( currently amended) A n apparatus method-as claimed in claim 50, wherein said 
processor combines said_ signals are oombin e d with time delays that depend on the 
solutions to said acoustic wave equation evaluated at the respective microphone 
positions. 
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52.( cun^ntly amended) A n apparatus mefe©*^ claimed in claiin 5 1 , wherein *e 
said p rocessor weights_s ignals fi^m different microphones a go weighted b y optimizing 
the expression 

e'°J(Wo"R„(o>)\Vo)+ (l - c""' + Wo^dtag(R,,<a))) Wq) 

£{G(co)} - — ; r: ;; 

c"*''(Wo"Rn„(ai)Wo) + (l - ^'"^ + a„J(Wo diag(R„„(a)))Wo) 

where 

E(G(w)) is the expected gain, 

is the variance of the magnitude fluctuations due to microphone tolerance. 
a/ is the variance of the phase fluctuations due to microphone tolerance, 
R^s is a signal correlation matrix, 
Rfl„ is a noise correlation matrix. 

Wo, is a nominal value vector of weights assigned to each microphone in the array. 

53 , ( currently amended) An apparatus me^ied-as claimed in claim 52, wherein said 
signal correlation matrix R^s is derived from the equation 

and said noise correlation matrix is derived from the equation 

54, ( currently amended) An apparatus method a s claimed in claim 52, wherein said 
expression is optimized by maximization. 

55, ( canceled) 

56, ( canceled) 
57 X canceled) 

58. ( canceled) 

59. ( canceled) 

60. ( canceled) 
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61 . ( previously presented) An apparatus as claimed in claim 73, wherein said 
diffracting structure is in the form of a body with upwardly and outwardly sloping side 
walls, and said microphones are located at said side walls so that sound waves 
propagating across said array must travel around said body, or outwardly and over the top 
of said body. 

62. ( currently amended) An apparatus as claimed in claim 6m wherein said body 
is in the form of an inverted cone or finisto-cone. 

63 .(canceled) 
64.(canceled) 
65 .(canceled) 

66. (canceled) 

67. (currendy amended) An apparatus method as claimed in claim 64 JL wherein 
the time delays are set according to tlie equation 

<axa,= -arg[F(rm, r,)] 



68. (currcntly amended) An apparatus mefeod-as claimed in claim €^SQ, wherein 
said diffracting structure is a sphere and sound field is determined in accordance with the 
equation 

F(r, r^) = iC j; (2n + 1 )Pn(cosx^) h<^>(kr>) [j„(kr<)- a„h<J >(kr^)] 

n= 0 

where i}/ is the angle between vectors r and r„. P„ is the Legendre polynomial of order n, 
7n is the spherical Bessel function of the first kind and order «, hn^*^ is the spherical 
Hankel function of the first kind and order n, r< = min (r, ro), n, r. = max (r, ro), and 

an = i„'(ka)/hf'^'(ka) 

69. (canceled) 
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70.(currently amended) An apparatus as claimed in claim 6^80, wherein said 
diffracting structure is constructed so that surface waves can form over its surface and 
thereby modify the travel time of sound waves across said array, 
71 .(currently amended) An apparatus as claimed in claim 6980- wherein said 
processor combines said signals with a time delay that takes into account the propagation 
times across said array and the effects of said diffracting structure. 

72. (previously presented) An apparatus as claimed in claim 71 , whereui said 
processor is programmed to sum said signals to fonn a steerable beam- 

73. (previously presented) An apparatus as claimed in claim 72, wherein said 
processor is programmed to weight said signals prior to sununing them. 

74. (previously presented) An apparatus as claimed in claim 72, wherein the time 
delays are set according to the equation 

cOTm= -arg[F(rn„r|)] 

75. (previoti$ly presented) An apparatus as claimed in claim 74, wherein said 
diffracting structure is a sphere and said sound field is determined in accordance with the 
equation 

F(r, To) = (2n+ l)P„(cosx,/) h<^)(kr>)Ij„(kr<)-a„h(^>(kr<)l 

n= 0 

where v is the angle between vectors r and r^, Pn is the Legendre polynomial of order w, 
ja is the spherical Bessel function of the first kind and order hn^^^ is the spherical 
Hankel fimction of the first kind and order w, r< = min (r. To), r = max (r, ro), and 

an = jn'(ka)/4'^'(ka) 

76. (canceled) 

77. (curTently amended) An apparatus as clauned in claim wherein the surface 
of said diffracting structure is provided with surface damping. 

78. (cuiTently amended) An apparatus as claimed in claim wherein the surface 
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impedance of said diffracting structure has a spring-like reactance to enhance the 
propagation of surface waves. 

79. (canceled) 

80, (cuiTently amended) Ab -A microphone a pparatus with pagpjve beam steeri^ 
comprising: 

a microphone; 

ft diffracting structure proxtmate said ^rrav to modify the acQustic properties 
thereof, said microphone array and diffr a cting structure being assQcjat^ with a 
characteristic sound field describing said a coustic properties; and 

a processor programmed to process w eighted signals from individual 
microphones in said microphone anav to create a steerahle beam based on Ihe location of 
said individual microphones and the predetermi ned properties of said sound fig^d l^^kinfi 
into account the modifying effect of said diffiraxning gtnictur c; 

wherein the surface of said diffracting struc ture is confifnired to nr^odify the 

acoustic impedance thereof: 

wherein the surface of said diffracting structure incl udes an open-cellular 

structure: and 

as claimod in claim 70, w herein the lateral size of the cells forming said cellular 
strucTure is a fraction of the wavelength of the sound. 

81. (previously presented) An apparatus as claimed in claim 80, wherein the 
microphones are located in said cells away from pressure nodal points, 

82. ( canceled) 

83. ( canceled) 

84. ( canceled) 

85. (currently amended) A microphone apparatus as claimed in claim 6980, wherein 
signals from said microphones are processed using the following method: 

(aa) determining an expression for an expected gain of said array, said expression 
being dependent on weights assigned to each signal from a microphone in the array. 
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(ab) determining the optimum microphone weights that maximize said expression, 

(ac) appl3dng weights to said microphone signals, and 

(ad) summing the weighted microphone signals, 

wherein said expression also contains variables representing a variance of 
magnitude fluctuations firom inputs from said microphone and a variance of phase 
fluctuations from said inputs from said microphone. 

86,( withdrawn) A microphone apparatus as claimed in claim 85 wherein said 
expression is 



E{G(a))} 



where 



E(G(w)) is the expected gain, 

is the variance of the magnitude fluctuations due to microphone tolerance, 
<yp^ is the variance of the phase fluctuations due to microphone tolerance, 
Rta is a signal correlation matrix, 
Rnn is a noise correlation matrix. 

Wo Js a nominal value vector of weights assigned to each microphone in the array. 

87. (withdrawn) A microphone apparatus as claimed m claim 86 wherein step (ad) 
is accomplished by setting the vector Wo equal to the eigenvector which corresponds to 
the maximum eigenvalue of the symmetric matrix 

where 

A = (e'^^Rm-Co) + (l - e"**? + ci)<Jiag(R„„(a>))) 
B « (c"^RaB(fls) + (l - e"^J + a^)<lia8(R,»(a»))) 

88. ( canceled) 
89-( canceled) 
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90.( withdrawn) An apparatus as claimed in claim 87, wherein said signal correlation 
matrix Rss is derived from the equation 

R«s(a))-£{5»5")/«y^ 
and said noise correlation matrix is derived j&om the equation 



PAGE 9/14 « RCVD AT mm 4:19:33 PM [Eastern Standard Time] ' SVR:USPTO{FXRF«26 ' DNIS:273S300 ' CSID:613 230 8821 ' DURATION (inin-ss):02-50 



